Résumé&mdash;Teneur en PDI des aliments pour les ruminants. Comparaison entre la dégradabili-té de l'azote In sacco et In vltro. La dégradabilité théorique dans le rumen (Dg) de la matière sèche (MS), l'azote (N) et la fraction non azotée de la matière organique (NPOM) de (ARC, 1984; INRA, 1988; Madsen, 1985; NRC, 1985; Susmel & Stefanon, 1987) . The use of this technique permits the simultaneous estimation of nitrogen (N) , dry matter (DM) and nonprotein organic matter (NPOM) degradability, and can therefore be used to estimate the quantity of energy available for bacterial growth (Susmel & Stefanon, 1987) . The effective degradability of N and NPOM can subsequently be used to estimate the protein value of feedstuffs (Susmel & Stefanon, 1987) .
A large number of factors influence the in situ degradability of feedstuffs, the most important of which appears to be diet formulation (Weakley et al., 1983; Susmel et aL, 1989) . Preliminary results obtained in a United Kingdom ring test (Oldham, 1987) showed that there is poor reproducibility between laboratories measuring in situ N degradability. In (Crawford et aL, 1978; Crooker et aL, 1978; Krishnamoorthy et aL, 1982; Madsen & Hvelplund, 1985; Stern & Satter, 1984) . However, high correlation coefficients (with r 2 values ranging from 0.61 to 0.90) have been obtained comparing in vitro degradability using proteolityc enzymes and in vivo values (Krishnamoorthy et al., 1983; Poos-Floyd et al., 1985; Sauvant et al., 1987; Broderick et al., 1988) .
The enzymatic technique proposed by Aufrere and Cartailler (1988) Table I .
The lucerne hay, lucerne silage and maize silage were incubated &dquo;fresh&dquo; after having been chopped to give an average particle length of less than 20 mm. The other protein concentrates and by-products were hammermilled through a 2-mm screen.
The in situ rumen degradability was measured using the nylon bag technique (0rskov & McDonald, 1979) . Details of the method have been published previously (Susmel & Stefanon, 1987 In total, the trial lasted 3 months.
In vitro trial
The in vitro enzymatic degradability of the same 16 feeds used in the in situ trial was measured using the technique of Aufrere and Cartailler (1988) . This method requires that the feeds be incubated for 1 and 24 h in a phosphoborate buffer containing protease extracted from Streptomyces griseus.
The enzyme solution was obtained by mixing 2 g of S. griseus protease (type XIV, Sigma no. P-5147; 4.7 titratable units/mg) with 1000 ml of phosphoborate buffer (pH 8.0, PBB), prepared by disolving 12.20 g Na 2 HP0 4 and 8.91 g Na2B40!10H20 in distilled water, adjusting the pH to 8 with 1 N NaOH and making up to 1000 ml. Each sample (0.5 g) was incubated in an 80-mi pyrex tube, with 0.5 ml enzyme solution and 0.5 ml tetracycline solution (Sigma no. T-3258, 100 mg/ I PBB). At the beginning of the incubation period, 0.5 mg nistatin (Sigma no N-3503) and 50 ml PBB was added to each tube.
Before incubation, the maize and lucerne silages were dried at 60 °C for 48 h. The The coefficient for as and the constant term were significant (P < 0.01 and P < 0.05 respectively).
The plot of standardised residuals with standardised degradability values is shown in Fig. 4 . Multiple regression analysis of the feeds within the range of ± 1 standardised residual units (maize, whole soyabean meal, dried molassed sugarbeet pulp, maize gluten meal, brewers' grains, sunflower meal, cottonseed cake, linseed cake, meat meal, ensiled lucerne and maize silage) gave a higher r 2 (0.88) and RSE (1.31) values with the following equation:
with the coefficient for as and the constant significantly different from zero (P < 0.01 ).
DISCUSSION
The basal diet was formulated to be as similar as possible to production rations for lactating dairy cows, within the constraints of the experimental design (Susmel & Stefanon, 1987) . Michalet-Doreau et aL, 1987 , also recommended the use of production levels of intake and diet composition when performing in situ degradability experiments. The basal diet has been shown to have a considerable effect on degradability kinetics (Gonzales et aL, 1987; Susmel et al., 1989) , and rumen outflow rate (Eliman & Orskov, 1983; Colucci et al., 1982) , and hence on effective degradability (Weakley et aL, 1983; Vik-Mo & Lindberg 1985; Ganev et al., 1979; Susmel et al., 1989) .
In this paper, the degradability data were interpolated with a 2-component kinetics model. This choice depended upon the methodological approach used. The progress of the degradation of the principal nutrients with time can, in fact, be distinguished from simple, theoretical firstorder kinetics (NRC, 1985; Krishnamoorthy et al., 1983; Mathers & Miller, 1981; Robinson et al., 1986) by lag phases and different rates of bacterial attachment and enzymatic digestion. Moreover, using the nylon bag technique, it is difficult to obtain observations at sufficiently frequent intervals, for example less than 30 min, or every 1/2 h for the first 6 h. Furthermore, bacterial contamination (Varvikko, 1986; Crooker et al., 1978) can affect the degradability kinetics (Siva Bhat et al., 1988) . For nearly all the feeds, the r 2 and RSD values for the N kinetics (Table II) Ha & Kennelly (1984) and Ehle et aL (1982) . The subdivision of the dry matter into nitrogen and non protein organic matter fractions shows clearly that nitrogen does not necessarily have an effective degradability similar to that of NPOM, as has been already shown by Susmel et al. (1989) and Nocek (1985) .
French PDIA values ( Fig. 1 ) are generally higher than those of the Italian system (Table 111) , probably because of the latter's lower digestibility values, with a concomitant effect on degradability. However, the regressions between the French and Italian protein systems (Fig. 3) (Fig. 2) Other workers have shown a higher correlation between solubility, either in enzyme or buffer solutions, for short incubation times (from 1 to 4 h) with the effective degradability measured with dacron bags (Crawford et al., 1978; Stern and Satter, 1984; Poos-Floyd et al., 1985) . In particular, Poos-Floyd et aL (1985) (1985) showed that the correlation between in vitro and in situ degradability decreases with increasing enzyme incubation times. Krishnamoorthy et aL (1983) attributed this different behaviour to the fact that the degradation of protein in vitro occurs in a closed system, where there is the distinct possibility of enzyme inhibition by degradation products. The estimation of enzymatic solubility using hydrazine and chloramphenicol as inhibitors (Broderick et al., 1988) (1987) did not report an equation for the calculation of nitrogen degradability from the 1-and 24-h enzyme degradability. In the absence of a reference model, the correlation between the available in situ and in vitro data were studied using multiple regression analysis.
The regression equations contained a large constant term (P < 0.05), indicating that the in vitro data did not correspond to the measured in situ solubility (a ) and potential degradability (b) . Apart from the groups taken from the residual plot (as described above, see fig. 4 
